Ontogeny of insulin receptors in the rat hemochorial placenta.
Binding of 125I-insulin to rat placental membranes was time and protein concentration dependent, reversible, and specific. Unlabeled porcine insulin competed for 125I-insulin binding with an IC50 of 65 nM, while IGF-I was much less potent with an IC50 of 2.12 mM. Specific binding of 125I-insulin decreased during the second half of gestation from Days 11 to 19. Scatchard analysis of the binding data for membranes prepared from Gestation Days 11 and 19 yielded typical curvilinear plots which showed a marked decrease in the number of binding sites in late gestation placenta. Beginning on Day 14, insulin binding was characterized with isolated labyrinth and basal zone portions of the hemochorial placenta. There was no evidence for differences in Kd values or the number of binding sites in these two functionally distinct portions of the rat placenta. Crosslinking of 125I-insulin followed by SDS-PAGE showed a single protein with a molecular weight of 130,000 from placental tissues on Gestation Days 11 and 19 and confirmed a gestational decrease in the number of insulin receptors. In solubilized, lectin-purified preparations from placenta and liver membranes, insulin stimulated the phosphorylation of a Mr 95,000 protein. 32P-incorporation into this 95,000 protein was stimulated fivefold by insulin in Day 11 placenta receptor, whereas no detectable 32P-incorporation was found in Day 19 placenta. Thus, while the alpha- and beta-subunits of insulin receptors in mid and late gestation placenta have molecular weights which are similar to receptors in maternal liver, data indicate the presence of a functional difference in insulin-stimulated kinase activities.